DNA damage induces p21 protein expression by inhibiting ubiquitination in ML-1 cells.
We previously reported that deferoxamine, an iron chelating agent, induced p53 and cell accumulation in the G1 phase of ML-1 cells in the same way as the DNA damaging agent, etoposide. Etoposide treatment increased expression of the p21 gene, a cyclin kinase inhibitor, at both the mRNA and protein levels. However, deferoxamine treatment only increased the p21 mRNA level without the appearance of a detectable protein product. A substrate for cyclin kinase, pRB, was unphosphorylated by etoposide treatment, but remained unaffected by deferoxamine, indicating that p21 was functional after etoposide, but not after deferoxamine treatment. Therefore, in the present study, we investigated the involvement of the ubiquitin proteasome pathway in post-transcriptional regulation of p21. By the addition of lactacystin, a proteasome inhibitor, to deferoxamine treatment, the level of unubiquitinated p21 protein product was similar to that induced by etoposide treatment, and the ubiquitinated p21 bands became apparent. After etoposide treatment, the level of ubiquitinated p21 was diminished and a high level of unubiquitinated p21 expression was observed. We concluded that (1) efficient expression of p21 protein requires inhibition of the ubiquitin-proteasome pathway, and (2) DNA damage inhibits the ubiquitination of p21.